The rocks of Nikopol manganese ore basin are represented with Neogenic and Paleogenic sediments. After realization of the stage of mine-technical reclamation loess-like and red-brown loams appear on the dump surface. Taking into biological specialty of most species of medicinal herbs, it can be assuming, some of them need culture on the humus rich soil to form the feedstock of stable quality, others can be successfully grown on pour leached soils, generally known as loess-like loams coming on the surface. Numerous types of medicinal herbs were tested in situ on the reclaimed mine land. From the comparison of the results with the defined permissible concentration limits, it was concluded that the levels of trace element contents in the locally available medicinal plants under investigation fall around the permissible range except for German chamomile (Matricaria chamomilla), Dwarf everlast (Helichrysum arenarium), Motherwort (Leonurus cardiac) and St John's-wort (Hypericum perforatum) with regard to its extremely high Cu and Mn content.
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understanding their nutritive importance (Jabeen et al., 2010; Moses et al., 2008; Kostić et al., 2011) . Today, there are a lot of scientific interests for the development of plant products as dietary supplements (Franz et al., 2011; Miroddi et al., 2013) . Although the effectiveness of medicinal plants is mainly associated with their constituents such as essential oils and secondary metabolites, it is considered that prolonged intake can cause health problems if the heavy metals like Pb, Cd, Zn, Ni and other impurities are above the threshold concentrations (Stanojkovic-Sebica et al., 2015) .Up to 1220 species of the Ukrainian wild medicinal plants are of limited economic importance. More than 50% of them have widespread geographical distribution but grow scattered or occasionally, and though there are no destructive impacts on their habitats their populations do not supply raw material for production of, e.g. medicine (Minarchenko, 2011) . Although feedstock supplies of numerous species of wild herbs had significantly reduced recently due to intensive agricultural exploration of soils. Around 50 % of the bulk medicinal herbs feedstock is represented by systematically cultured plants. Medicinal herbs culturing allows increasing significantly the pool of the feedstock for medicinal purposes (Country report, 2016) . Among the reasons, requiring the expansion of medicinal herbal feedstock production following should be named: a) depletion of the wild herbs resources; b) necessity of production cost reduction due to high production cost of the herbal feedstock; c) technical complications with preparation of the large volumes of the feedstock; d) steadily increasing demand on herbal feedstock. It should be mentioned that rocks of Nikopol manganese ore basin are represented with Neogenic and Paleogenic sediments. After mine rock biomelioration process on the second stage the dump surface is covered with black soil (Kharytonov, Resio, 2013) . Phyitoindication estimation of soil conditions is discussed in a number of papers (Zhukov, 2015; Zhukov et al., 2016a; Zhukov et al., 2016b) . It can be assumed that the part of reclaimed lands in this mining region could be used for medicinal herbs culturing. Due to this in-depth study of medicinal s herbs productivity on different types of reclaimed lands is required. The main criterion of successful culturing in such conditions is the absence of the risk of herbal mass contamination with heavy metals (Kharytonov, 2007) . Thus, different, regarding soil requirements, types of medicinal herbs were tested in situ on the reclaimed mine dump of mine-processing plant in Nikopol manganese ore basin. Most of these medicinal herbs species were detected during observation of natural plant covering of the dumps. The purpose of the study is to define the possibility of medicinal herb feedstock production using different types of reclaimed lands.
Material and methods
During experiments in the Pokrovsky land reclamation station, medicinal herbs for which both above and underground parts are used as feedstock were tested. To study the reaction of different species of medicinal herbs microfield trials were established. General scheme of artificial soil profiles creation is presented in Fig. 1 . and others. Most of chosen species are perennial herbs. During the first year they grow slowly and can be harvested on the zonal soils only on the second year. Application of fertilizers was aimed to achieve harvesting mass within first year.
5 g of soil sample was extracted by shaking with 50 ml of 1 N HCl and letting stand for one day (Kharytonov et al., 2004) . Trace element concentrations were determined by comparison with prepared standards provided by the Laboratory of Standard Solutions, Physical-Chemical Institute, Odessa, using a Saturn 3 atomic absorption-spectrophotometer (North Donetz Engineering Design Bureau, Ukraine) using standard methods of flame spectrophotometry. After drying in the air and next in a drier at 103ºC until to the constant weight, plant material was thoroughly ground in laboratory mill. Prior to analyses, herbs were stored in paper bags in a dry and aerated place. To determine mineral elements contents samples weighing 2 g were combusted in a muffle furnace at 450°C by means of drying method and then dissolved in 5 ml 6N spectral purity hydrochloric acid. Determination of trace elements contents in obtained mineralizers were made by means of flame using a spectrophotometer AAS (Germany). The obtained data on chemical properties of the soil studied represent the arithmetic means of three replicates of each sampling, their ranges and standard deviations values.
Results and discussion
According to the harvesting efficiency all studied plants could be divided on the three groups. First group is presented with medicinal herbs very sensitive to the fertility of reclaimed lands. Data on the productivity of plants referred to the first group (highly demanding to soil fertility) are shown in Table 1 . The influence of mineral fertilizers on the productivity of the medicinal herbs was additional parameter that was studied. During second year of growth on the black topsoil obtained productivity for these species was varying from 0.76 to 2.73 ton/ha. Application of the fertilizes allowed to obtain biomass gain on 15-65 % higher than for plants on same substrate without fertilizers. Dwarf everlast (Helichrysum arenarium) and Motherwort (Leonurus cardiac) had the strongest response on fertilizers introduction. Second group -medicinal herbs with moderate demand to the fertility of reclaimed soils. Data on second group (mezotrophs) productivity are represented in Table 2 . The strongest response on fertilizers introductions was observed for Broadleaf plantain in the second group. Biomass on the topsoil with fertilizers increased in 1.5 times and in 2 times on the loess like loam. Third group is medicinal plants with low demand to the fertility of reclaimed soils. Data on the third group (evrytrophs) are represented in Table 3 . Results of micro-field trials with application of mineral fertilizers on black soil and loess loam had proved ability of the plants of this group to compensate for essential nutrients. The strongest response for NPK introduction was observed for field rest harrow (Ononi sarvensis). Data on heavy metal content in black soil and plant meliorated rocks are shown in Table 4 . Analysis of the content of microelements in soil and rocks indicates that the data obtained are comparable. Results of analysis of ash extracts of medicinal herbs are given in the Table 5 . It is known that 200-400 mg•kg -1 DM of Fe content at herbs is considered as the excess (Kabata-Pendias, Mukherjee, 2007). Results achieved from the study indicate that Fe levels in some herbs exceed the physiological limits for plants. The permissible limit set by FAO / WHO for edible plants for copper was 3.00 mg•kg -1 (Jabeen et al., 2010 ). After comparison of metal limit in the studied plants with those proposed by FAO/WHO (FAO/WHO, 1984) it was found that all plants accumulated Cu above this limit.
The highest copper content levels were detected for English marigold (Calendula officinalis), German chamomile (Matricariachamomilla), Dwarf everlast (Helichrysumarenarium), Motherwort (Leonurus cardiac) and St John's-wort Magnesium concentration of 2000 mg•kg -1 in plants is commonly regarded as the minimum ''safe'' dietary concentration for adequate animal health (Little, D.A., 1982) . This provides that all studied plants can be used to compensate magnesium deficiency in animals. At the same time magnesium concentrations in the plants grown on loess like loam exceeded on 15-50 % the amounts of above ground mass for black soil, excluding English marigold (Calendula officinalis) and Motherwort (Leonurus cardiac). 
Conclusions
Growing of the medicine plants feedstock on the loess like loam can provide sufficient productivity for plants referring to highly and moderate demand to substrate fertility. The strongest response on fertilizers introduction was observed for Dwarf everlast (Helichrysum arenarium), Motherwort (Leonurus cardiac) and Broadleaf plantain (Plantago major).
The concentration (mg•kg -1
) of the elements in the plants studied was found to be as follows: manganese (22 to 203), iron (242 to 992), copper (12 to 32), zinc (11 to 37), cobalt (2 to 8), nickel (1.7 to 4.8) and magnesium (5499 to 26689).
